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ABSTRACT 

[Purpose] To enable a called terminal to be reliably recalled when a 

communication failure has occurred, regardless of the type of the 
object communication network. 

[Constitution] A calling means 11 calls a terminal to be called based on a call control 
procedure. AcaU control procedure changing means 14 detects a 
switchover of the object communication network and changes the call 
control procedure during the call operation, A plurality of recall 
control tables are registered in a recall control table memory means 15. 
A recall control table selecting means 13 selects a recall control table 
in accordance with the call control procedure. A severance 
information detecting means 16 detects severance information 
returned from the communication network at the time the 
communication failure occurred. A recall condition selecting means 
12 selects recall parameters from the recall control table based on 
severance information. A recalling means 10 decides on recall 
conditions based on the selected recall parameters. 
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CLAIMS 

1. A communication terminal device connected to an ISDN, for performing 

intercommunications with a terminal device on a composite communication network via 
said composite communication network formed by interconnecting an ISDN and an 
existing communication network; the conmiunication terminal device comprising: 

calling means for calling a destination terminal with a call control procedure 
and communication conditions in accordance with the calling conditions; 

call control procedure changing means for detecting a switchover of an object 
communication network during a call operation and changing said call control 
procedure; 

severance information detecting means for detecting severance information 
which is returned when a communication failure occurs; 

recaU control table memory means wherein a plurality of recaU control tables 
indicating a relationship between the severance information and the recall conditions are 
stored; 

recall control table selecting means for selecting a recall control table in 
accordance with said call control procedure from said recall control table memory 
means; 

recaU condition selecting means for selecting recall conditions from said 
selected recall control table based on the returned severance information; and 

recaUing means for recalling the destination terminal by a call control 
procedure and communication conditions in accordance with the selected recall 
conditions. 



2. A communication terminal device as recited in claim 1, characterized by 

further comprising means for correcting the contents of said recall control table. 
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DETAILED DESCRIPTION OF THE INVENTION 



Field of Industrial Application 

The present invention relates to a communication terminal device connected to an ISDN, 
and particularly relates to a communication terminal device for performing 
interconmiunications via a composite communication network formed by 
interconnecting an ISDN and various existing communication networks, having a 
function of recalling the destination terminal when a conmiunication failure occurs. 

Prior Art 

While communication networks to which communication terminal devices such as 
facsimile devices are connected have conventionally primarily been telephone networks 
and packet-switched data networks (hereafter abbreviated to PSPDN), in recent years, 
integrated service digital networks (hereafter abbreviated to ISDN) have come into use. 
The ISDN is a communication network wherein the information of various types of 
communication devices such as telephones, facsimile devices and telexes connected via 
a bus to a domestic line terminal device (DSU) are integrated in a digital format, and the 
communication services for these communication devices are integrated with the same 
numbers. 

In these types of communication networks, when communication failures occur such as 
the line between a calling terminal and a called terminal failing to connect or the line 
being severed during communications, severance information in accordance with the 
conditions at that time are returned to the calling terminal. Each terminal device is 
provided with a recall control table which uniquely defines the relationship between 
severance information and recalling conditions, so that when severance information is 
received, the recall control table is referenced based on the severance information, and 
the called terminal is recalled with recalling conditions in accordance with the 
severance information. 

Since the content of the severance information differs according to the communication 
network, the recall control table held by each terminal device differs according to the 
connected communication network, and has one type of recaU control table for each 
connected communication network, such as for example, a recall control table a in a 
terminal device connected to a PSPDN, a recall control table in a terminal device 
connected to a telephone network and a recaU control table c in a terminal device 
connected to an ISDN. 

Problems to be Solved by the Invention 

In the early stages of introduction of ISDN, the interconnection of ISDN with other 
existing networks becomes an important problem. In particular, the interconnections 
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with the widely spread telephone network and PSPDN are important. 

Fig, 2 is a diagram showing the structure of the so-called Case A defined in the CCITT 
with respect to interconnection between ISDN and PSPDN. Case A is a type of service 
format for PSPDN connected to ISDN. 

In Case A, the ISDN does not have a packet switching function as shown in the drawing, 
and the ISDN only functions as a physical subscriber line between a packet terminal 20 
connected thereto and a packet exchange in the PSPDN. 

In this system, when the packet terminal 20 of the ISDN requests packet mode 
communications through the D channel, the ISDN exchange sets up a 64 kbps 
non-restricted digital path between the packet terminal 20 and an access unit (AU: 
network connecting device) in order to make a network connection between the ISDN 
and PSPDN. 

As a result, a subscriber line is achieved between the packet terminal 20 of the ISDN 
and the PSPDN, so that thereafter, call control from the packet terminal 20 progresses 
by exactly the same procedures as call control from terminals directly accommodated in 
the PSPDN. 

However, in a structure such as the above-described Case A, the object communication 
network until the packet terminal 20 connects to the AU is an ISDN, so that network 
control is performed in accordance with ISDN call control procedures, but since the 
object communication network is switched to a PSPDN once a line is established 
between the packet terminal 20 and the AU, the subsequent call control is performed in 
accordance with recommendation X.25. 

Therefore, when a communication failure occurs in an ISDN procedure preceding the 
connection of the packet terminal to the AU, severance information defined by that caU 
control procedure is returned, whereas when the communication failure occurs in the 
procedure of recommendation X.25, severance information defined by that call control 
procedure is returned, so that in the former case it is necessary to refer to the recall 
control table c and in the latter case to refer to the recall control table a. 

However, the terminal 20 only has the recall call control table c, and is not able to 
adequately handle the latter type of severance information. Thus, in the prior art, each 
communication terminal has only one type of recall control table, so that if the returned 
severance information differs for each communication network, then the recall control 
may not work correctly. 

The purpose of the present invention is to resolve the above- described problems by 
offering a communication terminal device which, upon the occurrence of a 
communication failure, can reliably recall a destination terminal in accordance with the 
returned severance information, regardless of the type of the object communication 
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network. 

Means for Solving the Problems 

In order to achieve the above purpose, the present invention is a communication 
terminal device connected to an ISDN, for performing intercommunications with a 
terminal device on a composite communication network via said composite 
communication network formed by interconnecting an ISDN and an existing 
communication network; the communication terminal device comprising: calling means 
for calling a destination terminal with a call control procedure and communication 
conditions in accordance with the calling conditions; call control procedure changing 
means for detecting a switchover of an object communication network during a call 
operation and changing said call control procedure; severance information detecting 
means for detecting severance information which is returned when a communication 
failure occurs; recall control table memory means wherein a plurality of recall control 
tables indicating a relationship between the severance information and the recall 
conditions are stored; recall control table selecting means for selecting a recall control 
table in accordance with said call control procedure from said recall control table 
memory means; recall condition selecting means for selecting recall conditions from 
said selected recall control table based on the returned severance information; and 
recalling means for recalling the destination terminal by a call control procedure and 
communication conditions in accordance with the selected recall conditions. 

Functions 

According to the above-described structure, the recaD control table selecting means 
selects a recall control table in accordance with the recalling conditions, when a 
communication failure occurs during a recalling operation and severance information is 
returned, the recall condition selecting means selects recall conditions in accordance 
with the returned severance information from the recall control table. Consequently, 
the selected recall conditions always correspond to the severance information, and an 
appropriate recalling is possible. 

Embodiments of the Invention 

Fig. 1 is a functional block diagram of the present invention. 

In the drawing, when recaU conditions such as the subscriber number of the destination 
terminal and communication conditions are inputted, the calling means 11 determines a 
call control procedure to use when recalling based on the calling conditions, and calls 
the destination terminal based on this call control procedure. The call control 
procedure changing means 14 detects a switchover of the object communication 
network during the calling operation and changes the call control procedure of the 
calling means 11. A plurality of recall management tables are registered in the recall 
management table memory means 15. 
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Fig. 3 is a diagram showing an embodiment of the structure of the recall control table. 
Each recall control table is composed of severance information and recall parameters. 
The severance information is a value corresponding to a CPS value, cause code or 
reason indicating value returned from the communication network on the occurrence of 
a communication failure, and the recall parameters are identifiers for specifying recall 
conditions such as the call control procedure and communication conditions for 
recalling. 

The recall control table selecting means 13 selects a recall control table in accordance 
with the call control procedure of the calling means 11 from the recall control table 
memory means 15. The severance information detecting means 16 delects severance 
information returned from the communication network when a communication failure 
occurs. 

The recall condition selecting means 12 selects recalling parameters from the recaU 
control table selected above based on the returned severance information. For example, 
the content of the selected recall control table is shown in Fig. 3, such that if the 
severance information is "0", then "al" is selected as a recalling parameter. 

The recalling means 10 determines recalling conditions such as the call control 
procedure and communication conditions at the time of recalling based on recalling 
parameters selected by the recall condition selecting means 12, and recalls the 
destination terminal with those recall conditions. 

Herebelow, the operations wherein a communication terminal device having the 
above-described structure is applied to Case A explained above in cormection with Fig. 
2 shall be explained with reference to the flow chart of Fig. 6 and the sequence 
diagrams of Figs. 7 and 8. Here, Fig, 7 is a sequence diagram for a case where a 
communication failure does not occur, and Fig. 8 is a sequence diagram for a case 
where a communication failure does occur. 

When the operator performs a calling operation, in step SlOl, the calling means 11 
determines a call control procedure to use during calling based on the calling conditions. 
The type of caD control procedure is determined in accordance with the call destination 
and communication conditions; for example, if the calling request is destined for the 
terminal 21 shown in Fig. 2, then a service based on the above-described Case A is 
selected, so that an ISDN call control procedure for setting a path with the AU of the 
PSPDN is first selected. 

In step S102, a recall control table c as an example of a recall control table which 
responded to that call control procedure is selected from the recall control table memory 
means 15 by the recall control table selecting means 13. In step S103, the calling 
means 11 calls the AU by the above-mentioned call control procedure. 
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At this time, as shown in Figs. 7 and 8, a "call setup" signal, a "call setup reception" 
signal, a "response" signal and a "response confirmation" signal are exchanged between 
the recall terminal 20 and the ISDN. 

In step S104, it is judged whether or not the recall by the above-mentioned call control 
procedure has ended normally, and if the call control procedure has ended normally in 
the above-related manner and a path is achieved between the ISDN and AU, then the 
object communication network of the calling terminal 20 switches from the ISDN to the 
PSPDN, and the process advances to step SI 06. 

On the other hand, if a communication failure occurs while calling AU, then the process 
advances from step S104 to step S105, and in step S105, the severance information sent 
from the ISDN is detected by the severance information detecting means 16. At this 
time, the recall control table c is selected by the recall control table selecting means 13, 
so the recall condition selecting means 12 selects recalling parameters based on the 
recall control table c and the severance information. 

In step S106, the call control procedure changing means 14 detects the switchover of the 
object communication network and controls the calling means 11, while changing the 
call control procedure in the calling means 11 from an ISDN caD control procedure to a 
recommendation X.25 call control procedure. After the call control procedure is 
changed, in step S107, the recall control table selecting means 13 responds to the 
change by selecting, for example, the recall control table a from the recall control table 
memory means 15 to replace the recall control table c. In step S108, the PSPDN is 
called by means of the call control procedure of recommendation X.25. 

At this time, as shown in Figs. 7 and 8, a restart request packet (SQ), a restart 
confirmation packet (SF) and a recaU request packet (CR) are exchanged between the 
calling terminal 20 and the PSPDN, after which a call arrival instruction packet (CN) is 
sent from the PSPDN to the called terminal 21 and between the AU of the ISDN and 
PSDN. 

In step S109, it is judged whether or not the calling to the called terminal 21 has been 
completed normally. As shown in Fig. 7, a call arrival response packet (CA) is 
returned from the called terminal 21 to the PSPDN, and a call confirmation packet (CC) 
is returned from the PSPDN to the calling terminal 20, whereupon it is judged that the 
calling has ended successfiiUy. 

When the calling terminal 20 receives the call confirmation packet (CC) and the calling 
of the PSPDN ends normally, in step SllO, communications are performed between the 
calling terminal 20 and the called terminal 21 under the scheduled communication 
conditions. 

On the other hand, if a call arrival response packet (CA) is not returned in response to 
the call arrival instruction packet (CN), it is judged in step S109 that a communication 
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failure has occurred, and the process advances to step S115. 

At this time, as shown in Fig. 8, a severance instruction packet (CI) is returned from the 
PSPDN to the calling terminal 20, and a severance confirmation packet (CF) is sent 
from the calling terminal 20 to the PSPDN, Severance information is appended to the 
severance instruction packet (CI), and this severance information is detected by the 
severance information detecting means 16. At this time, the recall control table a has 
been selected, so that in step S115, recalling parameters in accordance with the 
severance information are selected from the recall control table a by the recall condition 
selecting means 12. 

In step Sill, the severance process is performed, and a severance request packet (CQ) 
is sent from the calling terminal 20 to the PSPDN. A severance instruction packet (CI) 
is sent from the PSPDN to the called terminal 21, and a severance confirmation packet 
(CF) is returned from the called terminal 21 to the PSPDN and from the PSPDN to the 
calling terminal 20. 

In step S112, the line between the calling terminal 20 and the PSPDN is freed, and the 
call control procedure of the ISDN is once again selected. In step S113, the recall 
control table c is once again selected from the recall control table memory means 15 by 
the recall control table selecting means 13 as the recall control table responding to the 
call control procedure. 

Thereafter, in step S114, a severance process is performed, a "severance" signal, 
"freeing" signal and "freeing confirmation" signal are exchanged between the calling 
terminal 20 and the ISDN and between the ISDN and the AU, thus ending this series of 
communication operations. 

As explained in connection with Fig. 8, when a conmiunication failure occurs and recall 
parameters are selected by the recall condition selecting means 12, the recalling means 
10 performs a recalling operation based on those recalling parameters. 

Fig. 4 is a block diagram of a facsimile device which is an embodiment of the present 
invention. 

In this drawing, a primary control device 51, a G4 protocol control device 52, a G3/G2 
protocol control device 53, a line selection processing device 54, an image information 
processing device 56, an auxiliary memory control device 57, a line control device 
(NCU) 58, a RAM 65 and an ISDN protocol control device 55 are connected to a bus 
50. 

An operation panel 63 is connected to the primary control device 51, and an auxiliary 
memory device 64 is connected to the auxiliary memory control device 57. A scanner 
61 and printer 62 are connected to an image information processing device 56 via an 
interfaces 59 and 60 respectively. From the panel 63, communication modes such as 



Japanese Patent Application 
First Publication No. H5-22349 



Page 9 



the G3 mode or the G4 mode, communication conditions such as an image quality mode 
like standard or colorful, and a subscriber number of a destination terminal are inputted. 

The above-mentioned recall management table is pre- registered in the RAM 65. The 
content of this recall control table is can be added and corrected by an operator 
operating a panel. Additionally, The content of the recall control table can be 
outputted from the printer 62 by operating the panel. 

Fig. 5 is a schematic view showing a state of connection between an ISDN to which the 
facsimile device 40 is connected and another communication network. In the present 
embodiment, a telephone network and PSPDN are network connected to the ISDN. 

Herebelow, the operations for a case wherein the calling conditions are for facsimile 
communications to a facsimile device 41 by a G4 mode shall be explained. 

When an operator operates the panel 63 of the facsimile device 40, designates the G4 
mode as the communication conditions and inputs a subscriber number of the 
destination terminal to set up the calling conditions, a conmiunication job in accordance 
with the calling conditions is set up in the primary control device 51, and the ISDN call 
control procedure is selected as the call control procedure. The communication job is 
a program for controlling the sequence of work from the beginning to the end of 
CO mmunicatio ns. 

When the communication job is activated and communication control begins, the 
primary control device 51 controls the line selection processing device 54, and connects 
the G4 protocol control device 52 and the ISDN protocol control device 55. 
Simultaneously, the primary control device 51 reads out a recall control table in 
accordance with the ISDN call control procedure from the RAM 65. 

Subsequently, the call control is begun in accordance with the ISDN call control 
procedure, but the destination terminal is connected over the telephone network, so that 
communications by the G4 mode are impossible and the call is freed so that the 
severance information is returned to the calling terminal. 

This severance information is inputted to the primary control device 51 through the 
ISDN protocol control device 55, and the primary control device 51 selects recaU 
parameters in accordance with the severance information and the recall control table 
which has been read out. 

When the communication job is reactivated, the primary control device 51 refers to the 
above-mentioned recall parameters. The recall parameters can be appropriately reset, 
and if a parameter indicating "communication in the G3 mode" is registered as the 
parameter selected when communications in the G4 mode are impossible, then the recall 
conditions are for facsimile communications by the G3 mode. 
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If the G3 mode is designated, the primary control device 51 sets up a telephone network 
call control procedure as the caU control procedure, and the line selection processing 
device 54 connects the G3/G2 protocol control device 53 and the ISDN protocol device 
55. Additionally, the primary control device 51 recognizes that the network has 
switched to a telephone network, and reads out a recall control table in accordance with 
the call control procedure of the telephone network from the RAM 65. 

When recall control has begun in this way, a network connection with the telephone 
network then becomes possible, so that communications by the call control procedure of 
the telephone network are performed, and image information read by the scanner 61 and 
image information accumulated in the auxiliary memory device 64 are sent to the 
facsimile device 41. 

According to the present embodiment, a recall control table is selected in accordance 
with the object communication network, so that it is possible to appropriately handle the 
severance information of each conmiunication network, thus enabling reliable recall. 

Furthermore, according to the present embodiment, it is possible to add and correct 
content to the recall control table so that it is simple to change the recall conditions, and 
the ease of use is improved. 

Effects of the Invention 

As is clear form the above explanation, according to the present invention, the recall 
control table is selected according to the object communication network and recall 
conditions are decided based on the recall control table and severance information, so 
that even in a composite conmiunication network composed of various types of 
conmiunication networks which have been interconnected, reliable recalling is possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 Afunctional block diagram of the present invention. 

Fig. 2 A diagram showing the structure of "Case A" defined by CCITT. 

Fig. 3 A diagram showing an embodiment of the structure of a recall control table. 

Fig. 4 A block diagram of a facsimile device which is an embodiment of the present 
invention. 

Fig. 5 A diagram showing a state of network connection of a telephone network and 
a PSPDN to an ISDN. 
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Fig. 6 A flow chart showing the operations of Fig. 1. 

Fig. 7 A sequence diagram showing the operations of Fig, 1 

Fig. 8 A sequence diagram showing the operations of Fig. 1 

Description of the Reference Numbers 

10 recalling means 

11 calling means 

12 recaU condition selecting means 

13 recall control table selecting means 

14 call condition procedure changing means 

15 recall control table memory means 

16 severance information detecting means 



